Third component of human complement: purification from plasma and physicochemical characterization.
The third component of complement has been purified from fresh human plasma employing an initial fractionation with poly(ethylene glycol) followed by sequential depletion of plasminogen by affinity adsorbents, chromatography on diethylaminoethylcellulose, gel filtration on agarose, and batch adsorption/desorption on hydroxylapatite. Final recoveries of C3 were 33% of the initial protein, as quantitated by radial immunodiffusion, and 31% of the initial hemolytic activity. Apparent homogeneity is indicated by immunological criteria and by polyacrylamide gel electrophoresis. A partial specific volume of 0.736 +/- 0.003 mlgm-1 was determined for C3 by the mechanical oscillator technique. "Low speed" sedimentation equilibrium yielded an apparent weight average molecular weight for the protein of 187 650 +/- 5650. Based upon this molecular weight, a molar extinction coefficient of 1.82 X 10(5) 1. mole-1 cm-1 at 280 nm was calculated from boundary-spreading experiments in the ultracentrifuge and as assumed refractive index increment. Amino acid analyses revealed no unusual or distinctive characteristics. Automated Edman degradation revealed a double N-terminal sequence, Ser-Val,Pro-Glx,Met-Lee,Tyr-Thr,Ser-Glx,Ile-Lys,Gly-Arg,Thr-Met,Pro-Asx, in agreement with the two chain structure observed on polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate, and revealing both chains are available to degradation. Serine is postulated as the initiating sequence in both chains based upon high recoveries of dinitrophenylserine upon hydrolysis of dinitrophenylated C3, and our inability to identify any other dinitrophenyl or phenylthiohydantoin derivatives in this position. Alanine is the ultimate carboxy-terminal amino acid of at least one of the chains, as indicated by the action of carboxypeptidases on C3 in the presence of sodium dodecyl sulfate.